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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2-6, 11-13, 16-19, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato (JP 1 1-7841 1 , of record) and further in view of Sato (JP 11- 
78410, of record), Sinopoli (US 5,743,975, of record), and Koch (US 6,012,498, of 
record). The references are applied in the same manner as set forth in the Non-Final 
rejection mailed on July 29, 2005. 

As best depicted in Figure 1 , Sato '41 1 discloses a radial pneumatic tire 
construction having a belt reinforcement structure comprising two belt plies 4 formed of 
single wire metal cords and a radially outermost reinforcing layer or cap layer 5 formed 
of organic fiber cords, such as polyethylene naphthalate. While the reference fails to 
expressly describe the bunching arrangement of the claimed invention, one of ordinary 
skill in the art at the time of the invention would have found such a design obvious in 
view of Sato '410 in order to reduce the propagation of cracks that are commonly 
associated with belt layers. In particular, both Sato '410 and '41 1 detail the 
disadvantages of conventional belt reinforcing elements formed of twisted structures 
and further suggest the aforementioned benefits of using single wire metal cords 
(analogous to reinforcing elements of claimed invention). Furthermore, while Sato '41 1 



Application/Control Number: 09/853,674 Page 3 

Art Unit: 1733 

fails to include a reinforcing layer formed of rubber between the belt and the tread, it is 
well known to include such reinforcing layers in the claimed location to optimize the 
reinforcing characteristics (i.e. improves puncture resistance), as shown for example by 
Sinopoli. Sinopoli suggests the placement of a reinforcing layer formed of rubber 
between the belt and the cap layer, which is the same location as the claimed invention, 
in order to improve the puncture resistance (Column 1, Lines 10-15 and Column 5, 
Lines 7-10). While Sinopoli fails to relate the modulus (tensile stress) of the reinforcing 
layer to the modulus of the tread, one of ordinary skill in the art at the time of the 
invention would have expected the modulus of the reinforcing layer to be greater than 
the modulus of the tread since the reinforcing layer functions as a puncture preventing 
layer (must have limited elongation (high modulus) to resist nails, stones, etc.) Koch is 
further applied to evidence the high modulus characteristic normally associated with 
puncture preventing layers located in the crown region (Column 3, Lines 3-7). As such, 
one of ordinary skill in the art at the time of the invention would have found it obvious to 
form the reinforcing layer with a higher modulus (tensile stress) as compared to the 
tread (in light of the function of the reinforcing layer and the recognized high modulus 
characteristic of similar layers). 

With respect to the thickness of the plies and the intervals between metal wires, 
Sato '410 suggests a greater interval between adjacent bundles in the radially outer belt 
layer, wherein said interval in the radially outer belt layer is between 1 .05 and 3 times 
that of the radially inner belt layer. As evident by the numerous examples in Tables 1-3, 
the intervals are dependent on the specific diameters used for the single wire metal 
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cords and the reference is directed to a plurality of embodiments, some of which meet 
the broad limitations of the claimed invention. Regarding the distance between bundles 
in different plies and the overall thickness of the two belt plies, it is clearly evident that a 
plurality of embodiments detailed by Sato '410 satisfy the limitations of the claimed 
invention using well known and conventional values for the topping rubber thickness in 
relation to the cord diameter. For example, if a 0.25 mm single wire metal cord is used, 
one of ordinary skill in the art at the time of the invention would have expected a 
distance between bundles in respective belt plies to be a minimum of 0.25 mm and 
most likely between 0.3 and 0.40 mm (based on topping rubber having a total thickness 
that is slightly greater than cord diameter). In turn, the overall thickness of the belt plies 
would be approximately 1 .20 millimeters (each ply would have a thickness of appr. 0.60 
millimeters using average topping rubber value). It is noted that the respective 
distances (especially overall thickness and radial distance between bundles in 
respective belt plies) are dependent on the diameter of the single wire metal cord 
and the claim fails to require a specific diameter, such that embodiments that use 
a larger cord diameter within the range of the claimed invention would definitely 
satisfy the limitations of the claimed invention. Thus, one of ordinary skill in the art 
at the time of the invention would have found it obvious to form the tire of Sato '41 1 in 
accordance to the limitations of the claimed invention (regarding thickness of ply and 
interval between wires or cords). 

With respect to claims 5 and 6, Sato '410 describes a bunching arrangement in 
which between 2 and 6 single steel wire cords are adjacent one another. Thus, since 
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the single wire metal cords are adjacent one another, as depicted in Figure 2, the 
aspect ratio Ds/Dl is analogous to that of the claimed invention (1/n, where D s is the 
short diameter, D L is the long diameter, and n is the number of metal wires in a given 
bunch). 

Regarding claim 1 1 , the inclination angle of the single wire metal cords is 
between 10 and 30 degrees with respect to the equatorial plane of the tire. 
With respect to claims 12 and 13, the cap layer of Sato '41 1 is formed of organic fiber 
cords, for example polyethylene naphthalate, that are inclined at an angle of 0 degrees 
with respect to the equatorial plane of the tire. 

With respect to claims 12 and 13, the cap layer of Sato '41 1 is formed of organic 
fiber cords, for example polyethylene naphthalate, that are inclined at an angle of 0 
degrees with respect to the equatorial plane of the tire. 

With respect to claim 17, the broad range of the claimed invention would have 
been obvious to one of ordinary skill in the art at the time of the invention in view of 
Sinopoli. While Sinopoli fails to expressly describe the width of the rubber layer, Figure 
1 appears to depict the rubber layer as extending the same width as the cap layer, 
which in itself extends slightly beyond the edges of the belt structure. Thus, one of 
ordinary skill in the art at the time of the invention would have expected the rubber layer 
to have an axial width that is greater than 100% of the width of the innermost belt layer 
and further would have readily appreciated an embodiment in which the extension was 
less than 10% beyond the extent of the innermost belt layer. Furthermore, one of 
ordinary skill in the art at the time of the invention would have readily appreciated the 
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additional, claimed values for the axial extension of the rubber layer, it being noted that 
Sinopoli does not place any criticality on the axial extension and applicant has not 
provided any conclusive showing of unexpected results to establish a criticality for the 
claimed axial extension. Also, similar belt reinforcing rubber layers have extended 
axially beyond and axially inward of belt layers. 

With respect to claims 1 8 and 1 9, applicant defines a first range of 0.2 to 1 .2 
millimeters for the thickness of the rubber layer and a second, narrower range of 0.3 to 
0.8 millimeters for the same. While Sinopoli fails to address the thickness of the rubber 
layer, the relevant figures appear to depict a rubber layer having a thickness on the 
same order as the adjacent belt plies (i.e. rubber layer not depicted as being 
significantly large or thin). Thus, since the claimed dimensions define well known belt 
structures depending on the specific type of tire, one of ordinary skill in the art at the 
time of the invention would have found it obvious to include the quantitative 
relationships of the claimed invention, it being further noted that the claimed ranges 
represent well known dimensions of rubber layers, in general, that are disposed 
between respective plies in the belt region. 

Regarding claim 22, it is well known and conventional in the tire industry to 
reinforce a given rubber component with short fibers, either organic or steel, in order to 
provide increased modulus and strength properties as desired. 
3. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
'41 1 , Sato '410, Sinopoli, and Koch as applied to claim 2 above, and further in view of 
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Bourgois (US 5,198,307, of record). The references are applied in the same manner as 
set forth in the Non-Final Rejection mailed on July 29, 2005. 

While Sato '41 1 and Sato '410 teach the bunching of single wire metal cords 
having a diameter between 0.20 and 0.35 millimeters, the references fail to describe the 
specific makeup of said single wire metal cords (i.e. composition of metal and tensile 
strength). In any event, one of ordinary skill in the art at the time of the invention would 
have recognized the composition and properties of the claimed invention as defining 
well known metals that are extensively used in belt reinforcement structures, as 
evidenced by Bourgois. In this instance, Bourgois suggests a similar belt structure in 
which single wire metal cords having a diameter between 0.10 and 0.40 millimeters are 
bunched together, wherein said single metal wire cords have a preferred carbon content 
between 0.75 and 0.85 % and a tensile strength defined in relation to the diameter of 
said single wire metal cords that renders the broad range of the claimed invention 
obvious (Column 1 , Lines 30-40). As such, one of ordinary skill in the art at the time of 
the invention would have readily appreciated and expected the single wire metal cords 
of Sato '41 1 to exhibit the same tensile characteristics and be formed of a similar 
composition, regarding carbon content, in view of well known belt reinforcement 
materials, as evidenced by Bourgois. 

Regarding the tensile strength, Bourgois provides the following statement: "The 
core filaments (analogous to single wire metal cords) preferably have a tensile strength 
above 

2,235 -1,130* log d (N/mm 2 or MPa) 
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whereby d is the filament diameter expressed in mm." The following table provides a 
list of different diameters falling within the range of the claimed invention and suggested 
by both Sato '410 and Sato '41 1 and their corresponding tensile strength. 





Diameter (mm) 


Tensile Strength 
(MPa) 


Example 1 


0.20 


> 3,115 


Example 2 


0.25 


> 3,005 


Example 3 


0.30 


> 2,916 



4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
'41 1, Sato '410, Sinopoli, and Koch as applied to claim 2 above, and further in view of 
Kawase (US 3,929,180, of record). The references are applied in the same manner as 
set forth in the Non-Final Rejection mailed on July 29, 2005. 

Sato '41 1, in view of Sato '410, discloses a radial pneumatic tire construction in 
which a two ply belt layer is sandwiched between a carcass structure a radially 
outermost cap layer, wherein said belt layer contains reinforcing elements in the form of 
single wire metal cords that are arranged in bundles. In describing the radial carcass, 
however, the references are completely silent with respect to any specific material. In 
any event, the use of PEN (polyethylene naphthalate) cords in a carcass structure is 
extremely well known and conventional. For example, Kawase describes the use of 
PEN cords to form a radial carcass structure since such a cord provides a plurality of 
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advantages over conventional materials, such as steel, nylon, rayon, and even 
polyethylene terephthalate, including better high speed durability and fatigue resistance 
(Column 6, Lines 35-55). As such, one of ordinary skill in the art at the time of the 
invention would have found it obvious to form the carcass of Sato '41 1 with PEN cords 
since the aforementioned benefits are desirable in all vehicle tires. 
5. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
'41 1 , Sato '410, Sinopoli, and Koch as applied to claim 16 above, and further in view of 
Mechanics of Pneumatic Tires (of record, Page 881 ). The references are applied in the 
same manner as set forth in the Non-Final Rejection mailed on July 29, 2005. 

As stated above, Sinopoli illustrates the known use of a puncture preventing 
means in the form of a crown rubber reinforcing layer and while Sinopoli is silent as to 
the modulus (tensile stress) of the rubber reinforcing layer, one of ordinary skill in the art 
at the time of the invention would have recognized the high modulus characteristic 
normally associated with such crown puncture preventing layers in view of Koch. As 
such, one of ordinary skill in the art at the time of the invention would have readily 
appreciated a higher modulus rubber material in the rubber reinforcing layer as 
compared to the tread rubber. However, in these instances, the references fail to give a 
specific quantitative value for the modulus (tensile stress) of the reinforcing layer. In 
any event, the claimed range of 1 .0 to 8.0 MPa for the modulus (tensile stress) of the 
rubber reinforcing layer would have been readily appreciated by one of ordinary skill in 
the art at the time of the invention as it defines a broad and well-known range for tire 
rubber compositions. Also, Mechanics of Pneumatic Tires describes the tread rubber 
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as having a common modulus of 2.9 MPa, further suggesting that the rubber reinforcing 
layer, which has a larger modulus as compared to the tread rubber as set forth above, 
would have a modulus (tensile stress) between 1 .0 and 8.0 MPa. 

Response to Arguments 
6. Applicants arguments filed January 30, 2006 have been fully considered but they 
are not persuasive. 

Applicant initially argues that neither Sato '410 or Sato '41 1 disclose or suggest 
the claimed interval and in all of the examples of Sato '410, at least one of the 
respective cord intervals is outside of the claimed range. The examiner agrees with 
both statements. However, the rejection is not based on any single example disclosed 
by Sato '410 but rather the general recognition that the claimed spacings (0.25 to 1 .0 
mm) would have been obvious given (a) the general range of disclosed spacings by 
Sato '410 and (b) the teaching by Sato '410 that the radially outer bundle spacing is 
between 5 and 300% greater as compared to the same of the radially inner bundle 
spacing. It is emphasized that a wide variety of embodiments suggested by Sato '410 
would have resulted in a bundle spacing within applicant's broad range. For example, 
given an inner bundle of spacing of 0.72 mm (example 1), one of ordinary skill in the art 
at the time of the invention would have found it obvious to form an outer bundle spacing 
between 0.76 and 2.2 millimeters. It is additionally noted that it does appear that the 
bundle spacing is a function of the cord diameter (see Table of Declaration)- given the 
absolute values of the claimed invention, one of ordinary skill in the art at the time of the 
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invention would have readily appreciated an assembly in which the bundle spacings 
satisfied the claimed invention depending on the specific tire being manufactured. 

As to the Declaration, it is unclear if the benefits are a function of the actual 
bundle structure and/or the bundle spacing. It is suggested that applicant conduct 
an experiment in which the same bundle structure is used, while varying the bundle 
spacing. In this same regard, applicant suggests that belt end separation cannot be 
suppressed if the spacing is less than 0.25 millimeters and belt rigidity is too low if the 
spacing is greater than 1 .00 millimeters. These benefits, though, are purported benefits 
and applicant has not provided a conclusive showing of unexpected results to establish 
a criticality for the claimed bundle spacing. As noted above, Table 3 of the Declaration 
fails to identify the benefits directly associated with the claimed spacing. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R. Fischer whose telephone number is (571) 272- 
1215. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Justin Fischer 



March 30, 2006 



